Objective Google? is one of the most actively used Social Networking Sites in the world. The aim of our study is to characterize the Google? communities related to diabetes and identify the factors associated with the activity level of these communities. Methods We conducted a systematic search for diabetesrelated Google? communities. We categorized the principal objective of eligible communities into six themes: (1) awareness creation, (2) providing support and sharing experience, (3) product or service promotion, (4) diet-related topics, (5) exercise-related topics, and (6) others. The themes for the posts were: (1) asking for information, (2) providing information, (3) expressing emotion, and (4) advertisement.
Introduction
Diabetes is the seventh leading cause of death worldwide [1] , and currently up to 9% of the world's population over the age of 18 suffer from diabetes. Clinical treatment as well as lifestyle choices play a crucial role in the management of diabetes. Due to the rising popularity and easy accessibility of social networking sites (SNS), patients and caregivers often use this platform to seek and share disease-related information and support.
Google? is one of the most actively used SNS in the world, with 120 million monthly active members [2] who can communicate with each other through posts and comments. There have been a few studies of user-driven peer support in social media regarding diabetes. However, no studies exploring this issue in Google? communities have been reported. The aim of the study reported here was therefore to characterize the diabetes-related Google? communities and to identify the factors associated with the activity levels of these communities.
Methods
On April 22, 2015, we conducted a systematic search to identify all diabetes-related Google? communities. A total of 312 communities were identified using the search term ''diabetes.'' We excluded communities that were private, not related to diabetes in humans, not in English, and focused on multiple diseases (Fig. 1) . Information such as the title and subtitle of each community as well as descriptions of the communities provided by their members were collected. Furthermore, 676 posts dating from January 22, 2015 to April 22, 2015 were also collected from the eligible communities, and information such as the date posted, the content of the post, URLs of external webpages and pictures linked to in the post, the number of likes (''?'') garnered by the post (each ''?'' indicates that a member of the community appreciates the post), the number of times that the post was shared, and the number of comments that the post attracted was recorded.
We excluded posts that were not in English, not related to diabetes, and had dead links or irrelevant links to other webpages. A coding scheme was developed based on a pilot study of 80 randomly selected community descriptions and 200 randomly selected posts. The coding scheme led to six thematic categories for the communities and four thematic categories for the posts. The thematic categories for the communities were: (1) awareness creation, (2) providing support and sharing experiences, (3) product or service promotion, (4) diet-related topics, (5) exercise-related topics, and (6) others. The thematic categories for the posts were: (1) asking for information, (2) providing information, (3) expressing emotion, and (4) advertisement. Examples of the thematic categories for community description and post content are shown in Table 1 .
Two researchers (Y.M. and G.G.) categorized the communities and the posts according to this coding scheme. Any disagreement between the reviewers during the categorization process were solved by discussion until a conclusion was reached. These diasagreements occurred in relation to the community categories of ''awareness creation'' and ''providing support and sharing experiences.'' Communities categorized under ''diet-related topics,'' ''exercise-related topics,'' and ''product or service promotion'' did not prompt any reviewer disagreements.
All eligible communities were also divided into two groups based on level of activity: ''active'' (the most recent post or comment was posted on or after January 1, 2015) and ''less active'' (the most recent post or comment was posted before January 1, 2015). The absolute frequency and percentage were calculated for each variable. Backward stepwise logistic regression was used to identify the factors associated with Google? community activity level. Variables with a level of significance P \ 0.10 were considered for inclusion in the base model for multivariable logistic regression analysis. Unadjusted and adjusted odds ratios were calculated along with 95% confidence intervals. P \ 0.05 was considered to indicate significance in the final model. The Hosmer-Lemeshow test was used for model diagnostics. All analyses were performed using SPSS version 20 (IBM Corporation).
Results
Upon applying our inclusion criteria, 145 Google? communities and 378 posts were selected for analysis ( Fig. 1) . Table 1 describes the general characteristics of the Google? communities and posts. Only 5.5% of the communities were restricted to particular geographic locations; the rest were global. Most (80.0%) of the communities were focused on ''general diabetics,'' 11.8% were focused on ''type 1 diabetes,'' 6.2% were focused on ''type 2 diabetes,'' and 2.1% were focused on ''gestational diabetes.'' The principal objective of the majority of the communities (35.2%) was to ''provide support and share experiences.''
Regarding user-generated posts, 29.6% of the posts had at least one like (''?''), 17.7% posts had comments, and 89.2% posts had external links. The majority of the posts (69.6%) were focused on ''general diabetes,'' 16.9% were focused on ''type 1 diabetes,'' 12.4% were focused on ''type 2 diabetes,'' and 1.15% were focused on ''gestational diabetes.'' The top two themes of the posts were ''providing information'' (72.8%) and ''advertisement'' (31.5%) ( Table 1) . Among the communities, 44.1% were ''active'' and 55.9% were ''less active'' (Table 1) . Table 2 illustrates the association between Google? community characteristics and level of activity. Communities dealing with diet-related topics were three times more likely to be active (OR 3.68; 95% CI 1.12-12.14). Finally, the Hosmer-Lemeshow test indicated that the logistic regression model fitted the data well (P = 0.36).
Discussion
In recent years, many people from all over the world have used SNS as sources of information on various diseases and how to manage them. SNS can influence patients' healthcare behavior by providing informational and emotional support [3] , hence improving their ability to cope with health-related challenges [4] . Especially for patients with chronic diseases such as diabetes, it is very important to maintain a healthy lifestyle in order to minimize adverse outcomes. Since Google? is one of the most popular SNS at present, it has the potential to become an effective platform for sharing information and spreading support as a peer-driven initiative.
We found that the majority of the Google? communities had the principal objective of providing support and sharing experiences, suggesting that members of diabetes-related Google? communities were more focused on giving support to fellow members. This should be contrasted with another SNS study relating to hypertension [5] , which revealed that the main objectives of those groups were to create awareness and to promote prevention. These differences between the diabetes and the hypertension SNS groups possibly reflect the nature of those two diseases. As lifestyle habits such as diet and exercise are more important in disease management for diabetes than for hypertension, patients with diabetes are more likely to expect to gain lifestyle information from these SNS support communities. Thus, it is natural that users of diabetes-related communities will provide medical and lifestyle information for fellow members. In terms of the themes of the posts, 72.8% of the posts provided information and 6.3% asked for information, indicating that the members of these communities were more willing to provide medical and lifestyle information for their fellow members.
Our study is limited in a few respects. Firstly, we only collected data from ''public'' Google? communities; i.e., communities that were accessible. We were unable to collect information from private communities because of their privacy settings. Thus we don't know if the private communities were different from the public ones. Secondly, our study results only reflect a specific time period and English-only groups, impacting the generalizability of our findings.
In conclusion, our study explored the content of diabetes-related Google? communities and found that most of these communities' activities were related to providing information and support. As the communities' activity levels were quite reasonable, with proper initiatives they could serve as a peer-driven support platform for patients with diabetes. However, the accuracy and effectiveness of the information in the communities must be scrutinized further from a clinical perspective. Future studies of the activities of official communities organized by public diabetes societies will also add to our understanding.
